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(54) MICROSTRIP ARRAY ANTENNA 

(57)Abstract: 

PURPOSE: To lower cost, to make antenna gain large and to 
make an antenna half-power angle small. 
CONSTITUTION: Respective rectangular radiation conductor 
plates 1 being the elements of this array antenna and a 
conductor ground plate 4 are laminated and disposed through a 
dielectric plate 3 and connected through a first power feeding 
line 2 and a second power feeding line 5 to a high frequency 
power source 6. A high frequency current generated by the 
high frequency power source 6 is supplied through the second 
power feeding line 5 and the first power feeding line 2 to the 
respective radiation conductor plates 1 . Electromagnetic 
waves radiated by the respective radiation conductor plates 1 
are converged by a cavity 22 provided with cavity radiation 
opening parts 21 corresponding to the respective elements and 
radiated in a main axis direction. 
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-6 3H**S 



«-r*R«. r^> jgt**§fij©t>-rft*p©^# 

ci^asii^iv^^ci^ h y »^ru-fr>^. 10 
[ 2 ] mas jfjRK^isomennason^ 

tt. x;l/-^©ffiJB^T*4C 4 

51 1 tclBtK©-7 -C * a * h y °j?TI"(T>7~}: 

mit,cszi&<D-7ji>a?. h y ^7i/-/7>ft. 
Cit*^4] iiriamit^m^©©ii*iEi§p$©«M* 

3B1 CCIEiS<D-7 ^ p X h 'J ^7U-f7>?^-. 

[Hi*Ji5] B?femw*^s©Bffgeg§pgi5cDff^ 20 

«. #->^©ft©Al>J©BfctieT?*.5e4*««4 

it, 7— A3Btt©ft©A«,»J©Ua«fC*4Ct*««i 
rSi»^l{ciB*g©v^i?D^ h y -^7l/-f7>f 30 

«. x ju-^R©R^ttt*r* Z> c 4 4 -r Sti* 
jsi itfe^wwi'cix h y v7 - 7i/-/7>ft„ 

[ if ^ 9 ] m^mwm^&.<omvmum>mk 

* - >jBtt©njgattr*4 c 4 
ill {ciats©-?^ i>nx h y ^7K7>ft, 

[n^g 1 0 ] mmm^-m^WL<omwmu^mm 

tt. ^JBtt©nj^tt«-C*4C4*!|$«i-rSBI* 
JSl KIBt)c©v-('^ox h y ^71/-f7>rt. 40 

[0 0 0 1] 

£„ 

[0 002] 

[fi£*©«^] HI 4«. «*.«. «ffi#t£L ildfiSt 
iH. ^tS(*jiff. *fcti»«i*3MMs©T 4 
LTffll>6n5, Se*©*gff5©^-;l/ FSv^Ja^ h so 
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m%m-c$>z>. ii5«, H l 4K:7^l,;ty>7 : • 
[ 0 0 0 3 ] H 1 4 *fc«H 1 5 Kl7SU/t->--JU Fl? 

# ax H y -?7\s-i 7 >t-t*«. $&m^S8^ e.&s* 
3ft£^g&Jft«£WJ^SR^£/cti. t§fl5©->-JU 
K-^-x 0-;l>K«) 9£Wl^t:t,>£ 0 7U-f 

r>f7-©3R-?-c*sa^©jg^©fiScs^»tgi 4. ^ 

m&, * «:t*ffi«w©t >rnj»»*» <e> a s<s«*©g§in* 
fi3 4/M,rS)iiBi9:3nri^„ *§?&©£&*, 

s) i/rur. m2*&mi®8S5«:^3n > setc. s? 

[0 0 0 4 ] C©«fc^fC. 7U-{7>ft©S^ (ffi 

[Sjic ^ti«nsf^©^rapi d x * fc« d Yfcwfct,* 
■c. ^©^/•cwie^snr^-s. lieu. c(otu 

im i is. si«-r-6*««MttR i ©-en^ti©**^s 

t^K. X«*[pJ. a/c«YfA^[6j«:. 3f5e©3R^-IBWd 

x. s/cWdY/cW^ns^^ccEssnrc^,, 

[ 0 0 0 5 ] H 1 6 {c^b/cT>7-y-{Ctet,>-r, Xfi^ 
l«I©flclii»««l©»*ff^»X.iL. Y#*|Sj©ft 
|«t«Rl©tt*Bf5£»Y. 4^4 4. 7U-f7>ft 

[0006] ±^ufcxi)i£^w^-5r >^y-©±is«c 

«. flllt&S(SliS2«>6©SBBiS©tttt«rffilMr« (fft 

^6$gm-r.s^*&m©is^«. r>f-^*«W!f3ft> 

6P^<-) 4 4 tic. r W T>^7-©^-C*-5#l&l* 

^ft^i^e>©m^ft*t§n4«fc^«c > aa«c*#s 

F^r-X9^#§n-2>„ 

[0007] H*©#)!SI4^«:S 1 ©—^©2© 
g3D 2 «. 9fS©^jStft*J<tiy ; HjtS*- F (l?Dx«. 
1*-K»l6) tCctO^Sn^itfjgg-c^o. 
Dx = (C/2 ) x f r x ( e r ) l " 
taSh?,. CCT. ^Cxi^jif**). SUfrtt 

[ o o o 8 ] ztc. mtpo&fomm&fc 1 ©ffe^©a© 

g3D,«. mS. TK©SCCCJ:*)«3E3<i4. BP^, 
D,= (C/2) xfrx { (er+l)/2)" ! 
tftSni. 1 2 G H z ?&-e©{£ffl©*li%. 7M7> 
^t-©^?--C*4S)5itW^f*« 1 ©&i2©g$ D,fcJ; 
O'Dx. '>-;l/K^"X9$-C©^gih. ~>-;b VT- 
7, 9 ©T U A 7 VftClS^BKRtf 6nfcfi)t*fPfJPgi5 
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fflO*TBHdXfc<fcWYIi»»W(D*-T™iBdY«, fll 

D t = 6. 94^;y-FJb D 2 = 7. 9 
;U 

h=l. OO^jy-hJb E a = E 2 = 1 1. 00$ 
'j ^ - h ;l/ 

dX= 1 9 .2 5 U^- dY=19.5^J^-h 
;b 

[0 00 9] *fc, 7>f-*fUS* fci^T 
>^^***«tft«, BWH*«3©BI«iE«*5j:C«lt« 

tf. itmft*3CDiimiES^0. 0 0 0 5, BS«^ 
1.8 5, XW^CDrU>fr>x^(D^T-^X n ^l 
0, YI**rft<D3R^S»Y n 3&«2 0»^, #7*-/ htffll 

(^(fc&isi) <DT>TT#m mmm) g(J2o. 9 

(dBi (t^-^I/) ) , Y#*fiI©T>^^«**|i 

[ 0 0 1 0 ] fit-^r , W»Dtt«tt**l»7 >f"^M» 20 

co o 1 1 ] 

c o o i 2 1 */c % mmt*m<DmmiEmto£vmw&% 

O'T > ^ £f# £ C t tifi-C% tji \<>WtU&9> o 
[0 0 14] £6CC, BrS©7>^«;&¥ffift#f#6 

[0015] *»wwc©j:5«c3Kia«:ii*rttsnfe 
&©r#>9> fi^x hr^Sg©r>7^*iJf#. *5<£0*m 

[0016] 

[HH*iBi*-rs/c«)©^©3 *»«©■* h y so 
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r. s/-;n^a©±m«: fc r iwr>:r^©#gHHc 

(Wfctf* ^1©* + b'r 2 2) *«iLSC <!:*»« 
[0017]**:. ^I¥I£S^& (ffll^«H 1 fccfcO'S 

3©* + t-:rw 22) ©ggpas*, *>i-&vt<Dmm 

tt© (KI<D»W)e»T*0, *©»«*$ J:tf** 3 
*5-*<DiJ8^6ffi*<D4S«:rfij*>ori5l— <D) ^<h*r-5 

[00 18] *fc. (ffl7U<m4<D*r+ tr 

f^32) ©BBP»*. #->»«©J©&*itt© (KM 
©j^tfctffcB&r* 0 , -e©*£ $ ifi-~-fy<DWp 6ffc£© 

[0 0 19] *fc, <«*.tfH5©*+tf 

[0020] */c, mmkM^& (wuaas©*** 

T* 5 2) ©£iP9S£. X^~^tK©ft©&l>^»K 

© (ra©^#ft©At>J6»-e*»K *©JBttftJ:tf 
[002 1 ]*fc. *IMISS^K (WitBB9©ttt 

f^62) comn^. *->»«©ftoftc>je«tttt 

[0 02 2] *fc. ««B**S (WLtfHl 0©* + 
t'f^72) ©HPSP^, f-~><jett©fl©*W>JE*tt 

[002 3] * fc. (WxtfS HCO+t 

[0024] * fc. (Wil«H 12©* + 

tTf -f 9 2 ) ©^P^p^, *->»«©R»tttt© (K 
B©JHfcPR»-C*9. *©**SaW-*©iB^6tt* 
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tffw 1 0 2) CD^PStf*. ^-^JBttORJBttttO 
[0 02 6] 

fwfl*«IP»2 1 ^t^tt'f^2 2^t6 
WB**/jN3<rSCi3&sr#ifc«>. 3£<tH#£gi5ft 
[0 02 7 ] 

[0028] ru^y>5^*«jiW***r**jera 

(iMBDftSDt, D a ) ©Stt«M*«l £*gf*tfe«4 

^n^n^i*&m^8S2^/rur, m2*&m^ 

[0 02 9 ] C©8iJIf*l 0©±»CC» % mi*&mS8S 

*tfcfr»&«©tB^ r > x ^ &ffi&ft> 6B5 <- tc&ic . M 
TJl/5-9A;fr6*ftS'-^F*-;*9#i6BS 

ft©*#so>je» («a©*SE,. e,> (omimnm 
Bffi. imtmmi) iic«t&Lxmthtix\,> 

[0030] s*>k\ t/-;uF**-x9©±aiwc* 

^2 2iC«, XJl/-»ttT*EJga:K©* tt'f 

*. *fc. +tt*f^22H £**tr?wttlrtllP« 
2 ->-;l/F-5r-^9©Stt8*BBPSB8©* 
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[0 0 3 1 ]IP^ T\sJT^7*J~<Dmi L X$>Z>&fam 
#*^«cRW6tifc#**ef fc -fttl«BP»2 1©* 

*«sa«p»8o*^ra©Yi**iRio®ii. fccfecxssR 

io ^fcK»6nfc***^^«WWP»2 lO^M 
©Ytt#lS]©E»*. *ti*hra-©E«dYiSn 

[0032] ^c«c. *©»fpcoc»riB9!r *. **\ 

Sli*&«HB2*ttLT, #SUW*if*« l &c«*& 
3tt& 0 

[0 033] &&H*Sf*« 1 «, *CK«l&SftfclSJS 

itt^j (H2«:*jt»r±*fii) {cffijwTjtww-ra. * 

20 ©RS, ^-^F^-X9CcJ:0*18ttOtt«*i«3&sS«|« 

-JUF*-X9«:J:0> flntt*tflB2tcJ:&7Btt* 

[00341 13 (a) * + 2 2*±BB^6 
tB^L/cHr*>0, S3 (b) tt, 0 3 (a) CCtSL/c 

ttt-f ^22©x 31 -x jJ «wr*^ 0 ccomm 

©* + tffw*»HHlP«K2 lJW*f5E» <C©IOfc«©* 
30 [00 3 5]+tk'fY2 2©&i2©:giSte, -etl^Jl 

HP3B2 *ti6(D**»^EC»«CX***l^{CWIB 
PldX, Y(WJrtfcttlBBIdYWf«ti6J:9K:|»^6 

[ 0 0 3 6 ] * + &WISPSP2 1 ©SiZ2©^3 
[0 03 7] CO<fe5ft«flE©*-rtr^^ 2 2^3 

40 n/cr >^«c*t»r i <tottW3*i 

^-JUFM^^^n^ F y ^7U-f7>f 
[003 8]14(i, &§m<DT>ri'<Dtib<DmMW<D 

mnazTfrfmxihZo ecru, *ttf^3 2«« 

i^tttl5Ut*4 0 i4 (a) tt, +^h*-r^3 
50 2*±SB*»6«fgOfc0r*g, 04 (b) 04 
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(a) (tCtrsLtc* tb'f^ 3 2 <DX 41 -X^filKffiig-C 

[0039] tttr^3 2CD^&ffl(Dg$«, ^ft-eft 
g3B 1 £/c&Sg3B l rSl£ft, CCD*+fcffw 32*i 

pgdX, Y#^CC(JHPgdY/c^n€>J:^6C^6 10 
ftTC>£ 0 

[0 04 0] sepsis 3 icd^s©^ 

ft, frWS^^h^hfiSdi^ttCtSStiS. 

H,, ^-VJBttBMJWlKSH^aSft*. 
[0 04 1] c©J;VcC»+tef^ 3 2#«fir3 

^<D±ffiCc-&ffiSagr3ft/c* + tff"^ 32©*tt^f^ 20 
3lW»BI!P»3 1 *aa-i-4i**KSft4fc», T>r- 

[0 04 2] H5». *aW©T>f ^03 6tcffi©H 

[0 04 3] C<D*«4£W*'&**tf?w 4 2CCW:. 30 
^-'*«ttr*BBtttt<Z>* * t'-r ttttBBPflU 1 

fiJCClOffl, Y*^fflKl2ffl©W-2 0ffl) ) fc'WRW6 
[0 0 44] 4 2<D&j22CDg3«, ^ft^ft 

[0 04 5] * + I^*fiM»BPai$4 1 <D&m<D&2 

ft, iW^ni^c^fcucti^^ 
a/c * + tr^-/ 4 2©i«3«, s$HTi$n-s e 

[0 04 6] W*.K. 12GHz®t, il*#Ilt 

>^^CC^ffl-T tt*r^42 CDfl^S= (Sia<DS 
SBtS/cttB,) > ttt'f^ 4201?H 1 +tt7 50 
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tifcttA.) , fccfcO'** tf--*SWWBSP8B4 lco^ft 
^ftCDfi/jN^ffi (SiSOftJCifcBC,) tt, 

g3B 1 =240 5»;^*- hJl/ 

g$B 2 = 8 o 5 yy- 
ii53H= 6 s y-rf - h;i/ 

S^A, = A, = 16 5 y^- Y)\y 

s$c 1 = c,= 1 4 5 yy-hJb 
[0 04 7 ] a^c. ccd^^, ttMWWs loxntsn* 

»*10iU TU^r>^©IRTl©Ylfc&|alcD* 
^fcJcCF**^ 4 1 cDY»#|pj(DK!P 

[0048]$^ tt««f*« 1 0Xfft#ffl4>NIHd x 
£19. 2$"J^-h;k Y«;£ffi<&|iBfiidY* 1 9. 
5 5>j^-hJk ^-;UK^-X9CDfiS0WPBPW8Oa. 

SiaossD^ytttD^-tft-efte. 9*y^-h;u 

Sfc»7. 75 S y-rf- hil/iT*. 
[0 049]^6(t H5tC^UA:atiS(D*^tr^-f 4 

[0 0 5 0] ustt*. «©r >ir^©jgftt4^tt£fi 

>f*^m^¥ffift0Hi«, 29. 4gr£>9, $£fc<DT 
>^^©T>^m^ffift0 HI «, 3 3. 5@rc& 

[0 0 5 1 ] fi£oT. §5 &C^0fcT>^©y>7^ 
ft(9 H2 J:0, 4. lR/WS<ftoWS. 
^T>£>£ 0 t&Etttt. *B«jpJf# d B i ) r* 

[0 0 5 3 ] ^BMttttAi 12. 63 ( GH 

z)©»^ H5tC^LfcT>f-^0*ft»*fJf#W, 2 
1 . 6 ( d B i ) T?* tl , 86*©r>^^©IB»M» 
2 0. 9 (dBi) SE^T, COS^ *: 

f#J:«3, 0. 70 (dB) <«««») W*»<tto 

[0 0 5 4 ] CCOcfc^CC, 4 2^^-^ F^r 
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WT>:r^<Di:ffitC^ffi^£nfc*i> t'TW 42© 

**tf^«artflP94 i *aiar*i*«*sn*ft: 
mm<omtii*:7jkirm-c*!>z. ccm + + ^7*^52 

^ 5 2*±ffl*^aSb/cHr*0. 08 (b) 0 10 

8 (a) (CSUc^tef^ 5 2<DX ai -X fl l»BfffiBl 

c©it64Wt5+ 1 trf ^ 5 2 ttW^iir 
R» ) *B&«t*©+ * tTr* a ttMPRPflS 5 1 *8r£ft 

[0056] ^tt^f ^5 2<D&acM53tt. -en-en 

fiSBtS/cttSSBirSlSn, CCD+tb:f-/52tt 
■□95 1% ^ti6©**»^m^Ccx«i*rRl«:WIH 20 

[0 05 8] C<DJ:9tt«ia©* + tf^-f 5 2**«S5S 

jjc«i>p»5 i*iiai-rai#»*s*isfc«>. r>^ 30 

[0 05 9] B9tt 4 e>&cftto^ 
ifcfflQfllSRt^iaris. cent * + tr^-/62 

/cW*H5*U *Offi<D«fiE». 01<DJ^£[fO*rc& 
-SOt, B^tt«BSOT*£. 0 9 (a) ttb7 
6 2£±®fr^il2gL/c0T'&9. 09 (b) tt\ H 

9 (a) ttCfrtLtc* + tff- * 6 2 CDX 91 - X 9J if§IK®0 
rfc*. C©»ltttWT 4* t ^ 6 2 tt«iLB7 

[0060] +tt'f^62 cD^iacDg^ tt, -en-en 
sipspeias, ^n6<D**gp^sc^xtt^tc«ra 

RidX, Yf^l^CCttlBWdY«W«lti*J:^K:K^6 

nrt^o 
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n, s/w^ftifns^c^/dic^a^n^o 

[0 06 2] CC0J:^&«fiJE©* + ^f-^ 6 2^gi$ 
&«HW. ^FIv^^uxhy^*7U^7>r 

[ 0 0 6 3 ] m 1 0 B, *mXDT>?"t-<D$ 6&Cffe(D 

wt«©««**-ria , r**. ccts, 1:7^7 

H7ntt««&UT*So 010 (a) 
fc'fw 7 2«±S*6Hffl/?d9rftb. 010 (b) 
010 (a) (tCn^Utc** V? a 7 2<DX 10t -X 

C^BBStt (ftfc^SRi, f/WSR 2 ) cD**fc*7W 

[0 06 4] **trfw 7 2G>&a©gstt. ^en-en 

SSB^fcfifiSB.rSlSft, CO+tt:'7*^72« 

HP»7 1% *ft6©*^#EC»KX«l*rtl«:ttm 
RidX. Y*fc&a«:ttlBIBdY«WIBn*J:5KH»^ 

[0 06 5] **tffwfiM*BBP8B7 10S22CDS$ 

n> w^mwtifisc^fcttcrsshs. 
+ + trf 7 2©iS3», iS^Hra^n^o 

[0066] C<DJ:5&»Ja<D* + tffw 7 2*fttffiS 

ttt'r-f 72Mt tf?wflartlP*7 1 £ffiiE-T£ 
<b#*j£$n£/ta?>. r>f-^*ijf#*^:#<-r-5<b<!:fc 
7>ftiA*fifl«:/h3 < tic t^rt 5. 

[0 0 6 7 ] 0 1 ltt. ##fc?H©T>f-:r©3 6CCffe© 

**«l©«j«**-riar*s. ccm **^tv8 
a*an\ mmt&mox&z. in (a)», 

fcffw 8 2*±I*>6aSU/cBt*9 k 011 (b) 
« k HI 1 (a)^l/c+tt'r^82©X ni -X 

« (ftitt&tfa,) <D** tf*v»S«IP»8 UW** 
ft (CO^©i^CMR«lK»(Sir««i4o) 
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[0 06 8] * + hrfw8 2<D*a<Dft3tt. tti^ti 

bhpsbs m *ne>©**aj*ssc^xi*^inicc«iB 

PSdX, Y*|*Wi«:i3:niBdYKW(iti*J:9«:|JlW6 
[0 06 9] **tffwJM«BP»8 l<DrtiS«ttfi3 

(/>a a ri^ti^ */c. **t?rv 8 zomztes as 

[0 07 0 ] C©<fc5M»flE©*-rtf f--/ 8 2*5*853 10 

h y wr>r^cD±ffite^ffi^3*i/c 
+ t^f-/ 8 2 CD** tr-f -ffitftfBBDSP8 i *aiu*r* 

cc. r>^«**fift*/hs< racist?**. 

[0 07 1 ] HI 2«, *»K©T>^OS6CCfa© 

2ft:W*H*U *©tt<E>«jattt, 0 1 cDia^<t|Hjl§T 
A*<DT\ B^tt^BBOT**. H12 (a)B, + t 20 
^ 9 2 t±I*>6WOfcHt*0, il 2 (b) 
012 (a) tC^O/c** tf-f 9 2CDX 121 -X 
lia «BffflHT?*4. CCD«mtt£WT&**t'7W 9 

2 TA* ^ Aao»6ft o , *->*«on*a 
ttttHPasg i arnfseR (c<ommm<om^(om^(tc 

[0072] +tt:^^9 2(DSi2CE>fi3tt* *ft-e*l 

«A«TJl/5-->A*»6«c0, Bf5£»©* + fcr-fwtt** 30 
HP»9lft *n6©**»^E0»«:X(ll*ift«:«ia 
ISidX, Y*|#rtfcB|IBIBdY^W«n6J:5«CfW6 

[0073] *ttrf-f S(*f^na59 i (DS^esa 

fiS^a^SSSfi, «/hrtitt»*R3*a 1 rSt3ft 
3„ ** t^-f 9 2cDifS3te> XJU-JBttBWW 

*3Hx. *~>^^#flfSH a rai3*i&. 
[0 0 7 4] t(D<fc 5 *t:?w 9 2*sjaS3 

n/cT>r^tcfeCir«, r WT>f^cDig^-c£>£ 

1 «fc 9^3 ft4«JW> ^-^KMv^ 40 

* + tf?w 92©* + tTf--rSWWBBP»9 1 *ili&*f£ 

c<bm, 3 6ccr>r-^m**Wft^/h3<-r^c 

[007 5]@13lt *Hi(D7 >ft©^ h^<D 

m&m<Dffif&*frs-?mv$>z> 0 ccm **t*7^ 1 

0 2/cW*HtSU -€-Offi<0«lfi£«, Hl©»^iBI« 
t*^t\ H7n»«HSLT*S. 013 (a) * 

* t'-r-r 1 0 2£±®*>e>SliffLfc0r&r}, 013 50 
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(b) te, 013 (a) CC^O/c** t'rw 1 0 2CDX 
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